Proliferation of peroxisomes and induction of peroxisomal beta-oxidation enzymes in rat hepatoma H4IIEC3 by ciprofibrate.
For the analysis of the molecular mechanism of the action of peroxisome proliferators, we attempted to establish the optimal conditions for obtaining the effects of the chemicals in vitro, employing an established cell line, Reuber rat hepatoma H4IIEC3. Histochemical analyses revealed a marked increase in the number, size, and catalase content of peroxisomes in the cells cultured on a medium containing 0.5 mM ciprofibrate, a peroxisome proliferator. The activity of acyl-CoA oxidase, the initial enzyme of the peroxisomal beta-oxidation system, was increased by more than 10-fold by the same treatment. Catalase was also induced significantly, whereas the activities of glutamate dehydrogenase and lactate dehydrogenase, mitochondrial and cytosolic marker enzymes, did not change upon the treatment. Immunoblotting and RNA-blotting analyses confirmed the increases in the amount of protein and mRNA for all the three enzymes of the peroxisomal beta-oxidation system. Cell fractionation experiments gave a partial separation of peroxisomes from other organelles for the induced culture. Thus, H4IIEC3 cells offer a good in vitro model system of the induction of peroxisomes and peroxisomal beta-oxidation enzymes by peroxisome proliferators.